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Summary. 



(57) [Abstract] 

[Technical problem] The operating method and driving device of a fuel cell which can operate 
efficiently and safely a solid-state polyelectrolyte type fuel cell system are offered 
[Means for Solution] The standard deviation used as the index of dispersion in the cell voltage of 
a fuel cell is supervised, and a fuel cell is operated, controlling the load current, an air flow rate, 
air pressure, a fuel gas flow rate, or the amount of many like a fuel gas pressure so that 
dispersion in cell voltage becomes below a fixed value. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The operating method of the fuel cell characterized by controlling the current of a load 
so that may supervise the cell voltage of a solid-state polyelectrolyte type fuel cell, the standard 
deviation of the aforementioned cell voltage may be calculated continuously, and it may not 
exceed a predetermined value with the standard deviation of the aforementioned cell voltage and 
the predetermined value concerned may be followed. 

[Claim 2] The operating method of the fuel cell characterized by controlling the air flow rate or 
air pressure from an air compressor so that may supervise the cell voltage of a solid-state 
polyelectrolyte type fuel cell, the standard deviation of the aforementioned cell voltage may be 
calculated continuously, and it may not exceed a predetermined value with the standard 
deviation of the aforementioned cell voltage and the predetermined value concerned may be 
followed. 

[Claim 3] The operating method of the fuel cell characterized by controlling a fuel gas flow rate 
or a fuel gas pressure so that may supervise the cell voltage of a solid-state polyelectrolyte 
type fuel cell, the standard deviation of the aforementioned cell voltage may be calculated 
continuously, and it may not exceed a predetermined value with the standard deviation of the 
aforementioned cell voltage and the predetermined value concerned may be followed. 
[Claim 4] The driving device of the fuel cell which is equipped with the control means which 
control the current of a load, and changes so that it may not exceed a predetermined value with 
the standard deviation of the aforementioned cell voltage which the voltage monitor which 
supervises the cell voltage of a solid-state polyelectrolyte type fuel cell, an operation means 
calculate continuously the standard deviation of the aforementioned cell voltage which the 
aforementioned voltage monitor outputs, and the aforementioned operation means calculate and 
the predetermined value concerned may be followed. 

[Claim 5] The driving device of the fuel cell which is equipped with the control means which 
control the air flow rate or the air pressure from an air compressor, and changes so that it may 
not exceed a predetermined value with the standard deviation of the aforementioned cell voltage 
which the voltage monitor which supervises the cell voltage of a solid-state polyelectrolyte type 
fuel cell, an operation means calculate continuously the standard deviation of the 
aforementioned cell voltage which the aforementioned voltage monitor outputs, and the 
aforementioned operation means calculate and the predetermined value concerned may be 
followed. 

[Claim 6] The driving device of the fuel cell which is equipped with the control means which 
control a fuel gas flow rate or a fuel-gas pressure, and changes so that it may not exceed a 
predetermined value with the standard deviation of the aforementioned cell voltage which the 
voltage monitor which supervises the cell voltage of a solid-state polyelectrolyte type fuel cell, 
an operation means calculate continuously the standard deviation of the aforementioned cell 
voltage which the aforementioned voltage monitor outputs, and the aforementioned operation 
means calculate and the predetermined value concerned may be followed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the operating method 

and driving device of a solid-state polyelectrolyte type fuel cell. 

[0002] 

[Description of the Prior Art] The fuel cell technology which makes possible clean exhaust air 
and efficient energy efficiency attracts attention to the problem of the air pollution by the 
environmental problem in recent years, especially the exhaust gas of an automobile, or the global 
warming by 2 carbon monoxide. 

[0003] the hydrogen from which a fuel cell serves as the fuel, or hydrogen — it is the energy- 
conversion system which supplies rich reformed gas and air, causes electrochemical reaction, 
and transforms chemical energy into the electrical and electric equipment at energy And the 
solid-state polyelectrolyte type fuel cell which has high power density also in it attracts 
attention as power supplies for mobiles, such as an automobile. 

[0004] By the way, in order to make efficiency of a fuel cell system into the maximum, the load 
of the air compressor of the source of air supply can be reduced, or it is possible to consider a 
fuel gas flow rate as supply of a necessary minimum amount, and the reactant gas supplied to a 
fuel cell in that case serves as low voltage and a low flow rate. However, the low voltage below a 
certain value and operation by the low flow rate may cause the fall of cell voltage, and reversal, 
may do an injury to a fuel cell, and are not desirable to safe operation. 

[0005] Therefore, in order to operate without optimizing the efficiency of a fuel cell system and 
damaging a fuel cell over a long period of time, it is necessary to find out the operating method 
of the safe current cell in the low voltage force and low flow rate conditions. 
[0006] For this reason, as one of the operating methods of the conventional fuel cell, it acts as 
the monitor of stack voltage or the cell voltage, and the control method which, and reduces a 
load or increases a quantity of gas flow and gas pressure so that stack voltage and cell voltage 
may be recovered is learned (JP,7-272736A JP.8-167421.A). [ the method ] [ stopping 
operation of a fuel cell stack, when this is less than constant value ] In addition, by making fuel 
gas and air react electrochemically through the macromolecule ion exchange membrane of a 
solid-state polyelectrolyte, stack voltage means the voltage of the whole solid-state poly 
membrane type fuel cell constituted by carrying out two or more laminatings of the cell (cell) 
which obtains electromotive force, and is total of cell voltage here 
[0007] 

[Problem(s) to be Solved by the Invention] However, the probability that stack voltage will 
decrease rapidly is high, consequently since it may be unable to operate a stack safely, it may be 
inadequate [ probability ], if dispersion in cell voltage becomes large when stack voltage or cell 
voltage is not less than a predetermined lower limit just to act as the monitor of stack voltage or 
the cell voltage. 

[0008] Moreover, although it is necessary to operate the fuel cell in the amount of low-altitude 
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air currents, and the low voltage force if possible in consideration of a part for the lowering of 
electric power by the load of an air compressor in order to operate a fuel cell system efficiently, 
sufficient index cannot become only by acting as the monitor of stack voltage or the cell voltage 
to such a demand. 

[0009] The water which hydrogen and oxygen combine and produce in a fuel cell should block a 
gas passageway with the interior of a fuel cell cell. When causing the short supply of gas, and 
when there are few amounts of distributed gas than the theoretical gas consumption calculated 
from the current value taken out as a load, consequently, further The humidification to 
macromolecule ion exchange membrane peculiar to a solid-state poly membrane type fuel cell is 
not enough, consequently when a film dries and it becomes high resistance, and also when being 
based on degradation of macromolecule. ion exchange membrane and an electrode catalyst with 
the passage of time, cell voltage falls by various causes, and the dispersion becomes large. 
[0010] Furthermore, in the mode of a fall of cell voltage, although there are various patterns and 
the cause of dispersion in rough cell voltage may be presumed to each when only one of two or 
more cell voltage falls extremely, or when much cell voltage varies simultaneously, it does not 
necessarily correspond to 1 to 1. 

[001 1] On the other hand, there are a method of reducing the load current, a method to which 
the air flow rate from an air compressor is made to increase, or air pressure is made to increase, 
and a method to which a fuel gas flow rate is made to increase, or a fuel gas pressure is made to 
increase further as a method of making dispersion in cell voltage canceling. 
[0012] However, the method of not being necessarily one and suppressing dispersion in cell 
voltage of the cause of dispersion in cell voltage may also be [ any not only one of the above- 
mentioned methods but being two, or / to use three combining all ] more effective. 
[0013] On the other hand, although it can act as the monitor of all the cell voltage of a stack and 
can ask for the standard deviation of that in measurement of dispersion in cell voltage, a fuel cell 
cell is divided into the group of two, three, and a small number, and it acts as the monitor of the 
2 cell voltage or the 3 cell voltage, and it can ask for the standard deviation and let this be an 
index value for control. Moreover, it can be decided for every system to compensate for the 
number of the numbers of stack cells, or the function of a digital disposal circuit how many a cell 
voltage signal is used. 

[0014] In order to realize control which suppresses dispersion in cell voltage, the method which 
controls current, a quantity of gas flow, . or gas pressure to input a cell voltage signal into a data- 
processing circuit, to ask for the standard deviation, and not to exceed a certain predetermined 
value beforehand defined to the value, and to follow the predetermined value is employable. In 
this case, a predetermined value can be decided from the property graph of a cell voltage 
standard deviation-air SUTOIKI value as shown in drawing 2 and drawing 3 . 
[0015] Cell voltage does not vary in the range whose air SUTOIKI value (the amount of = air 
supply / air consumption) is two to about four, but standard deviation is a small value so that 
clearly from drawing 3 , and if an air SUTOIKI value becomes about [ 1.5 or less ], gradually, cell 
voltage begins to vary and the standard deviation of cell voltage also increases it. It can operate 
at this time, without damaging a fuel cell by operating a fuel cell in the range smaller than the 
predetermined value Tctr with standard deviation, as shown in drawing 2 . 

[0016] The reason for having chosen the standard deviation of the cell voltage to an air SUTOIKI 
value here is based on a degree. Although it depends for the efficiency of a fuel cell system on 
the load of an air compressor greatly, since the load of an air compressor can decrease, 
consequently the efficiency of the whole fuel cell system can be made to increase so that an air 
flow rate is small, an air SUTOIKI value is because fuel cell system efficiency and correlation 
attachment ****** are made. 

[0017] Although a fuel cell system is so desirable that it is a low air content, depending on the 
case, cell voltage will vary, so that it is a low flow rate, reversal of cell voltage will be caused, 
consequently an injury will be done to a cell and a stack. However, operating safely is possible, 
without damaging a fuel cell, if it controls so that the standard deviation of cell voltage does not 
exceed a predetermined value, and if a fuel cell is operated so that the predetermined value may 
moreover be followed, it is possible to gather the efficiency of a fuel cell system. 
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[0018] Operation which the standard deviation of the cell voltage does not exceed a 
predetermined value, and follows such a solid-state polyelectrolyte type fuel cell at the 
predetermined value can be attained by current control means' adjusting the current taken out 
from a fuel cell, and adjusting the air flow rate or air pressure from an air compressor, or 
adjusting a fuel gas flow rate or a fuel gas pressure. 

[0019] It aims at offering the operating method and driving device of a fuel cell which can 
operate a fuel cell system efficiently and safely by operating a fuel cell so that dispersion in cell 
voltage may become below a fixed value, this invention supervising the standard deviation which 
was made in view of such a technical technical problem, and serves as an index of dispersion in 
the cell voltage of a fuel cell, and controlling many indexes like the load current, an air flow rate, 
air pressure, a fuel gas flow rate, or a fuel gas pressure. 
[0020] 

[Means for Solving the Problem] So that the operating method of the fuel cell of invention of a 
claim 1 may supervise the cell voltage of a solid-state polyelectrolyte type fuel cell, the standard 
deviation of the aforementioned cell voltage may be calculated continuously, and it may not 
exceed a predetermined value with the standard deviation of the aforementioned cell voltage and 
the predetermined value concerned may be followed It continues for a long period of time, and 
enables it to operate without controlling the current of a load, and this raising the efficiency of a 
solid-state polyelectrolyte type fuel cell system and a fuel cells receiving an injury. 
[0021] So that the operating method of the fuel cell of invention of a claim 2 may supervise the 
cell voltage of a solid-state polyelectrolyte type fuel cell, the standard deviation of the 
aforementioned cell voltage may be calculated continuously, and it may not exceed a 
predetermined value with the standard deviation of the aforementioned cell voltage and the 
predetermined value concerned may be followed It continues for a long period of time, and 
enables it to operate without controlling the air flow rate or air pressure from an air compressor, 
and this raising the efficiency of a solid-state polyelectrolyte type fuel cell system and a fuel 
cell's receiving an injury. 

[0022] So that the operating method of the fuel cell of invention of a claim 3 may supervise the 
cell voltage of a solid-state polyelectrolyte type fuel cell, the standard deviation of the 
aforementioned cell voltage may be calculated continuously, and it may not exceed a 
predetermined value with the standard deviation of the aforementioned cell voltage and the 
predetermined value concerned may be followed It continues for a long period of time, and 
enables it to operate without controlling a fuel gas flow rate or a fuel gas pressure, and this 
raising the efficiency of a solid-state polyelectrolyte type fuel cell system and a fuel cell's 
receiving an injury. 

[0023] The driving device of the fuel cell of invention of a claim 4 is equipped with the control 
means which control the current of a load so that it may not exceed a predetermined value with 
the standard deviation of the aforementioned cell voltage which the voltage monitor which 
supervises the cell voltage of a solid-state polyelectrolyte type fuel cell, an operation means 
calculate continuously the standard deviation of the aforementioned cell voltage which the i 
aforementioned voltage monitor outputs, and the aforementioned operation means calculate and r, 
the predetermined value concerned may be followed. - 
[0024] In the driving device of the fuel cell of invention of a claim 4, the cell voltage of a fuel cell 
is supervised by the voltage monitor, and the standard deviation of cell voltage is continuously 
calculated by the operation means, by control means So that the standard deviation of the cell 
voltage used as the index of dispersion in the cell voltage of a fuel cell may become below a 
fixed value It continues for a long period of time, and enables it to operate by operating 
controlling the current taken out from a load without raising the efficiency of a solid-state 
polyelectrolyte type fuel cell system and a fuel cell's receiving an injury. 

[0025] The driving device of the fuel cell of invention of a claim 5 is equipped with the control 
means which control the air flow rate or the air pressure from an air compressor so that it may 
not exceed a predetermined value with the standard deviation of the aforementioned cell voltage 
which the voltage monitor which supervises the cell voltage of a solid-state polyelectrolyte type 
fuel cell, an operation means calculate continuously the standard deviation of the 
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aforementioned cell voltage which the aforementioned voltage monitor outputs, and the 
aforementioned operation means calculate and the predetermined value concerned follows. 
[0026] In the driving device of the fuel cell of invention of a claim 5, the cell voltage of a fuel cell 
is supervised by the voltage monitor, and the standard deviation of cell voltage is continuously 
calculated by the operation means, by control means So that the standard deviation of the cell 
voltage used as the index of dispersion in the cell voltage of a fuel cell may become below a 
fixed value It continues for a long period of time, and enables it to operate by operating 
controlling the air flow rate or air pressure from an air compressor without raising the efficiency 
of a solid-state polyelectrolyte type fuel cell system and a fuel cell's receiving an injury. 
[0027] The driving device of the fuel cell of invention of a claim 6 is equipped with the control 
means which control a fuel-gas flow rate or a fuel-gas pressure so that it may not exceed a 
predetermined value with the standard deviation of the aforementioned cell voltage which the 
voltage monitor which supervises the cell voltage of a solid-state polyelectrolyte type fuel cell, 
an operation means calculate continuously the standard deviation of the aforementioned cell 
voltage which the aforementioned voltage monitor outputs, and the aforementioned operation 
means calculate and the predetermined value concerned may follow. 

[0028] In the driving device of the fuel cell of invention of a claim 6, the cell voltage of a fuel cell 
is supervised by the voltage monitor, and the standard deviation of cell voltage is continuously 
calculated by the operation means, by control means So that the standard deviation of the cell 
voltage used as the index of dispersion in the cell voltage of a fuel cell may become below a 
fixed value It continues for a long period of time, and enables it to operate by operating 
controlling a fuel gas flow rate or a fuel gas pressure without raising the efficiency of a solid- 
state polyelectrolyte type fuel cell system and a fuel cell's receiving an injury. 
[0029] 

[Effect of the Invention] It continues for a long period of time, and can operate without raising 
the efficiency of a solid-state polyelectrolyte type fuel cell system and a fuel cell's receiving an 
injury, since it operates according to the operating method of the fuel cell of invention of a claim 
1-3, controlling the air flow rate, the air pressure, fuel gas flow rate, or fuel gas pressure from 
the current and the air compressor which are taken out from a load so that the standard 
deviation used as the index of dispersion in the cell voltage of a fuel cell is supervised and 
dispersion in cell voltage becomes below a fixed value. ;~ * : 

[0030] According to the driving device of the fuel cell of invention of a claim 4-6, the cell voltage 
of a fuel cell is supervised by the voltage monitor, and the standard deviation of cell voltage is 
continuously calculated by the operation means, by control means The air flow rate or air 
pressure from current and an air compressor taken out from a load so that the standard 
deviation of the cell voltage used as the index of dispersion in the cell voltage of a fuel cell may 
become below a fixed value, Or it continues for a long period of time, and can operate without 
being able to operate controlling a fuel gas flow rate or a fuel gas pressure, and raising the 
efficiency of a solid-state polyelectrolyte type fuel cell system and a fuel cell's receiving an 
injury. ■ ~ - ^; r ;.. v . 0 ^ : ; 

[0031] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained 
in full detail based on drawing. 

[0032] Drawi ng 1 shows the composition of the driving device of the fuel cell of the gestalt of 
one operation of this invention. As opposed to the fuel cell stack 1 constituted by carrying out 
the laminating of the adequate several object of a solid-state polyelectrolyte type fuel cell The 
cell voltage monitor 2 which supervises the cell voltage continuously, and the cell voltage 
standard deviation judgment section 3 which calculates the standard deviation to the cell voltage 
which this cell voltage monitor 2 detects, and judges the state of the fuel cell stack 1 as 
compared with a predetermined comparison value, Based on the judgment result of this cell 
voltage standard deviation judgment section 3, it has the control unit 4 which controls the 
current of a load 5. 

[0033] Moreover, the air compressor 6 and the fuel supply system 7 are formed to the fuel cell 
stack 1, and it is piped so that air and fuel gas may be supplied to the fuel cell stack 1 through 
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Flowmeters 8a and 8b and isolation valves 9a and 9b, respectively from these. Furthermore, on 
piping for exhaust air connected to the fuel cell stack 1 t control valves 12a and 12b are formed, 
and it is constituted so that the flow rate of ********** and exhaust may be controlled after 
this and **** and others may be discharged. As for 10a and 10b, a pressure gage and 11 are 
thermometers. 

[0034] In addition, the control unit 4 has controlled not only control of the load current but 
isolation valves 9a and 9b and control valves 1 2a and 1 2b by the gestalt of this operation. 
[0035] Next, operation of the driving device of the fuel cell of the above-mentioned composition 
is explained. Here, the principle of the operation control of this invention is explained first 
DrawingJ2 is the graph which showed the relation between the air SUTOIKI value (the amount of 
= air supply / air consumption) acquired. by the solid-state polyelectrolyte type fuel cell stack, 
and the standard deviation of 3 cell voltage. If the air SUTOIKI value is lowered to distributed gas 
pressure 1.5 kg/cm2 and current 180A, although 3 cell voltage will begin to vary and the 
standard deviation will increase gradually, if it is below the value Tctr with a standard deviation 
value, safely, it is stabilized and a fuel cell stack can be operated. The value Tctr corresponding 
to this standard deviation is calculated experimentally, and let this value be a predetermined 
value. 

[0036] Although the value Tctr of this standard deviation changes to a distributed gas pressure 
and current value, the graph shown in drawing 2 if needed and the same graph can be drawn 
based on an experimental data, and standard deviation can make the value of near which starts 
rapidly the predetermined value Tctr of standard deviation. 

[0037] drawing 3 — comparatively — being small — air — SUTOIKI — a value — ( — SR — ) — 
1.4 — hydrogen — SUTOIKI — a value — (— SR — ) — 1.2 — a case — being big — air — 
SUTOIKI — a value — (— SR — ) — 2.0 — hydrogen — SUTOIKI — a value — (— SR — ) — 
1.2 — a case — it can set — three — a cell — voltage — dispersion — a situation — being 
shown — **** . 

[0038] As shown in drawing 3 (b) t in the case where an air flow rate is the big air SUTOIKI value 
2.0 As dispersion in cell voltage is small, the standard deviation is small and it is shown in this - r 
drawing (a) also with big current (current value is 240A), an air flow rate is the small air SUTOIKI 
value 1.4. And when current value is large, cell voltage will vary, a fuel cell stack will be in 
unstable operational status, and operation in the state has a possibility of leading to damage on a 
fuel cell stack, and is not desirable. 

[0039] Then, it becomes controllable [ a degree ] from the property over the air SUTOIKI value 

of the standard deviation of the cell voltage shown in this drawing 2 and drawing 3 . 

[0040] (1) Standard deviation can be stopped if the load current is made small. 

[0041] (2) If the load current is fixed, standard deviation can be stopped by enlarging an airflow 

rate. 

[0042] Furthermore, although not shown here, standard deviation can be stopped by enlarging a 
fuel gas flow rate. 

[0043] Based on the operation-control indicator of such a fuel cell, the operating method and 
driving device of a fuel cell of this invention control operation of a fuel cell stack as follows, 
dispersion in cell voltage is suppressed, it is efficient and operation which does not damage a 
fuel cell is realized. 

[0044] The cell voltage signal which the cell voltage is supervised by the cell voltage monitor 2, 
and this cell voltage monitor 2 outputs is given to the cell voltage standard deviation judgment 
section 3, the equipment fuel cell stack 1 calculates cell voltage standard deviation continuously 
from a cell voltage signal in the cell voltage standard deviation judgment section 3, and the 
operating state of the fuel cell stack 1 is judged based on whether standard deviation is the 
value over the predetermined value as compared with the predetermined value Tctr. 
[0045] On the other hand, after air is supplied to the fuel cell stack 1 through flowmeter 8a and 
isolation-valve 9a from an air compressor 6 as an oxidizer and being consumed by the stack 1, 
the exhaust is wide opened through control valve 12a to the atmosphere. Moreover, after 
hydrogen or reformed gas is supplied from a fuel supply system 7 through flowmeter 8b and 
isolation-valve 9b to the fuel cell stack 1 as fuel gas and is consumed by the stack 1 as fuel, 
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through control valve 12b, the ********** is introduced into a combustor (not shown), and is 
burned by it, or it is wide opened to the atmosphere. 

[0046] The air flow rate and fuel gas flow rate which are supplied to the fuel cell stack 1 are 
measured with Flowmeters 8a and 8b, and the air pressure and fuel gas pressure which are 
supplied to the fuel cell stack 1 are measured with pressure gages 10a and 10b. The current 
taken out from the fuel cell stack 1 is decided with a load 5. Moreover, the air to the fuel cell 
stack 1 and supply of fuel gas are intercepted by isolation valves 9a and 9b when required. 
[0047] In response to the cell voltage monitors 2 signal, the cell voltage standard deviation 
judgment section 3 calculates cell voltage standard deviation continuously, judges whether it is 
approaching within the value to which the predetermined value Tctr is received, and tells this 
judgment result continuously to a contrpl unit 4. If it separates beyond the value to which a 
signal is sent to a load 5 so that current may be decreased, and the predetermined value is 
received when it approaches until cell voltage standard deviation became within the value to 
which the predetermined value is received, a control unit 4 will send a signal to a load 5 so that 
current may be made to increase, and it operates it, controlling the fuel cell stack 1 so that the 
cell voltage is settled below in the predetermined standard deviation Tctr. 
[0048] In addition, receive the cell voltage monitor s 2 signal and the cell voltage standard 
deviation judgment section 3 calculates cell voltage standard deviation continuously. When it 
approaches within the value to which the predetermined value Tctr is received, the increase 
instructions in a rotational frequency are given so that an air flow rate may be made to increase 
from a control unit 4 to an air compressor 6. Or by making opening of control valve 12a small so 
that the air supply pressure which pressure gage 10a measures may be heightened temporarily, 
operation of the fuel cell stack 1 is also controllable to suppress dispersion in cell voltage and to 
become below predetermined standard deviation (form of the 2nd operation). 
[0049] The cell voltage monitor s 2 signal is received, the cell voltage standard deviation 
judgment section 3 calculates cell voltage standard deviation continuously further again, when it 
approaches within the value to which the predetermined value Tctr is received, the current 
taken out to a load 5 can be set to 0 by the command signal from a control unit 4, isolation 
valves 9a and 9b can be closed simultaneously, and damage on a fuel cell can also be prevented 
by stopping supply of air and fuel gas. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the equipment configuration of the gestalt of one 
operation of this invention. 

fD rawing 2] The property graph which shows the relation between the air SUTOIKI value of a 
fuel cell stack, and the standard deviation of 3 cell voltage. 

[Drawing 3] The graph which shows the time variation property of the cell voltage of a fuel cell 
stack. 
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[Description of Notations] 

1 Fuel Cell Stack 

2 Cell Voltage Monitor 

3 Cell Voltage Standard Deviation Judgment Section 

4 Control Unit 

5 Load 

6 Air Compressor 

7 Fuel Supply System 
8a, 8b Flowmeter 

9a, 9b Isolation valve 
10a, 10b Pressure gage 
1 1 Thermometer 
12a, 12b Control valve 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 3] 
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